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DETAILED ACTION 
Drawings 

1 . FIG. 2 A is objected to because the designation of "inlet 7a" and "inlet 7b" should be 
reversed with the designation of "outlet 9a" and "outlet 9b", respectively, for consistency in the 
drawings. Also, element "206" should be changed to - 20b — . 

2. FIG. 2A is objected to as failing to comply with 37 CFR 1 .84(p)(4) because "9b" has 
been used to designate both the steam outlet and lower heat exchanger. Likewise, "22c" has 
been used to designate plural exhaust cover openings. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference sign not mentioned in the description: element "23" in FIG. 2C. 

4. A proposed drawing correction, corrected drawings, or amendment to the specification to 
add the reference sign(s) in the description, are required in reply to the Office action to avoid 
abandonment of the application. The objection to the drawings will not be held in abeyance. 

Specification 

5. The disclosure is objected to because it contains an embedded hyperlink and/or other 
form of browser-executable code (see section [0002]). Applicant is required to delete the 
embedded hyperlink and/or other form of browser-executable code. See MPEP § 608.01. 

6. The disclosure is objected to because of the following informalities: 

- In section [0032], line 2, "top or bottom inlet 7a, 7b" should be changed to - top or 
bottom inlet 10a, 10b — , to correspond to the "feed gas inlets". 

- In section [0041], line 1, "Referring to Figure 2 A" should be changed to — Referring to 
Figures IE and 2A ~ for proper reference to the drawings. Also, in line 2, "17F 17 R" 
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should be changed to — 17f, 17r — . 

- In section [0042], line 5, "opening 22" should be changed to — opening 22a, 22b, ... 22i 
— for proper reference to FIG. 2A. 

7. The specification has not been checked to the extent necessary to determine the presence 
of all possible minor errors. Applicant's cooperation is requested in correcting any errors of 
which applicant may become aware. Appropriate correction is required. 

Claim Objections 

8. Claims 1, 14, 24 and 31 are objected to because of the following informalities: 

- In claim 1, lines 5-6, the phrase "one or more one than one" should be changed to — one 
or more than one — . Also, a semicolon (;) should be inserted after "platform" in line 3. 

- In claim 14, line 2, the third "of should be omitted. Additionally, it is unclear as to the 
separation of the individual elements of the Markush group. The examiner suggests the 
insertion of a semicolon (;) between elements for clarity in the claim. 

- In claim 24, — the — should be inserted before "chamber block". 

- In claim 31, — catalyst selected from the group — should be inserted after "one or more 
than one" for proper Markush format. 

Appropriate correction is required. 

Claim Rejections - 35 VSC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

9. Claims 3, 5, 6, 8, 9, 12, 13, 15, 23-27 and 29-32 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
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matter which applicant regards as the invention. 

Regarding claim 3, it is unclear as to the relationship between "an inlet and an outlet of a 
heat exchanger" and "each heat exchanger having an inlet and an outlet" of claim 1, lines 9-10. 

Regarding claim 5, it is unclear as to the relationship between "a chamber block" and "a 
chamber block", set forth in claim 1, line 2. Likewise, the relationship between "an outlet of the 
one or more than one heat exchanger" and "each heat exchanger having. . . an outlet", set forth in 
claim 1, lines 9-10. Likewise, the relationship between "an inlet of the one or more than one 
cavity" and "the inlet of the one or more than one cavity", set forth in claim 1, lines 5-6, 14-15. 

Regarding claims 6, 8 and 15, it is unclear as to the relationship between "an outlet of the 
one or more than one cavity" and the cavity outlet set forth in claim 1, line 6. 

Regarding claim 9, it is unclear as to the relationship between "an inlet of the one or more 
than one cavity" and a/the cavity inlet set forth in claim 1, line 6 and claim 2. 

Regarding claim 12, "the nominal powder size" lacks proper positive antecedent basis, 
since applicants must first specify that the catalyst comprises a "powder" before reciting further 
limitations for the powder (note that "powder" is merely recited in alternative form in claim 11). 

Regarding claim 13, it is unclear as to the relationship between "a granular catalyst" and 
"a catalyst" set forth in claim 10 or the "granule" set forth in claim 11. 

Regarding claim 23, the language of the claim is drawn to a method limitation, as it is 
unclear as to the structural limitation applicants are attempting to recite since "a reaction 
temperature" is not considered an element of the apparatus. 

Regarding claims 24 and 25, it is unclear as to the structural limitation applicants are 
attempting to recite by, "... [the] chamber block receives reactants at a predetermined pressure," 
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and "... the one or more than one cavity receives the reactants at a pressure of less than 3 
atmospheres," since "pressure" is not considered an element of the apparatus. 

Regarding claims 26 and 27, it is unclear as to the structural limitation applicants are 
attempting to recite by, "... configured as a unit with a capacity for use in a fuel cell system rated 
at . . . kW," since "capacity" is not considered an element of the apparatus. 

Regarding claim 29, "A large system reactor" is considered vague and indefinite, since 
"large" is a relative term. Also, it is unclear as to the relationship between "a common exit" and 
"common exit" set forth in claim 28. 

Regarding claims 30 and 31, "low- temperature" and "high-temperature" are considered 
vague and indefinite, as "low" and "high" are relative terms. 

Regarding claim 32, "chamber" (line 2) lacks proper positive antecedent basis. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

10. Claims 1, 2, 10, 1 1, 16, 17, 19, 23-27 and 32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bard (US 5,580,523). 

Regarding claims 1 and 10, Bard discloses an apparatus comprising one or more than one 
heat exchanger (i.e., "thermal" type; column 2, lines 38-42); a chamber block (chip unit 100 with 
chamber 4; FIG. la- Id) being charged with a catalyst (i.e., "catalytic" type reaction chambers; 
column 2, lines 38-42; Example 5); and a platform (assembly board 80; FIG. 3); wherein the heat 
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exchanger is aligned with the chamber block (i.e., heater H aligned with reactor/chamber block 
R in FIG. 4; also in cases of catalytic and thermal type chip units used together) and comprises 
first and second opposite sides with micro-channel pathways (column 3, lines 31-50), each heat 
exchanger having an inlet and outlet (i.e., port openings 8, 9; FIG. lc); wherein the chamber 
block comprises an inlet and outlet (i.e., port openings 8, 9; FIG. lc), and a longitudinal cavity 
(chamber 4; FIG. Id) extending from inlet to outlet (via channels 10, 11; FIG. Id); and wherein 
platform 80 defines a closed interior pathway (i.e., channels 81, 82, 83, 84; FIG. 3) operatively 
disposed to communicate with the inlet of the cavity in the chamber block. 

Regarding claim 2, Bard discloses the platform (i.e., element 20 in FIG. 2) comprises a 
plate spaced apart from the inlet of the one or more than one cavity of block 100 (i.e., spaced 
apart by O-rings 40, 41) to form a fluid flow channel in communication with the cavity. 

Regarding claim 1 1, Bard further discloses the catalyst may comprise "particles" (column 
6, lines 64-65), and therefore inherently a powder, granule or pellet, for example. 

Regarding claims 16 and 17, Bard (Table 1, column 5; column 3, lines 31-44) discloses 
cavity dimensions of at least 1 cm (i.e., L = LOO E+04 (im) or less than 2.5 cm (i.e., L = 10 ^m 
toL= 1.00 E+04 \im). 

Regarding claim 19, Bard discloses a plurality of cavities arranged in rows and columns, 
as inherent of the disclosed, "plurality of interchangeable reaction vessels, alike or different, in 
parallel or series," (column 3, lines 45-50; for example, FIG. 3 illustrates 1 row and 3 columns). 

Regarding claims 23-25, no further structural limitations are recited since the "reaction 
temperature" and "pressure" are not considered elements of the apparatus, and therefore the 
apparatus of Bard meets the claims. In any event, Bard discloses the apparatus is capable of 
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regulating reactions conducted under extreme temperatures and pressures (column 3, lines 53-59) 

Regarding claims 26 and 27, Bard discloses the apparatus is configured as a unit (i.e., a 
single module unit; or a unit of a plurality of module units). However, no other structural 
limitations are recited since "a capacity" is not considered an element of the apparatus, and the 
claim limitation of, "for use in a fuel cell" is merely a recitation of the intended use, which holds 
no patentable weight over the cited prior art. The apparatus of Bard thus meets the claims. 

Regarding claim 32, Bard discloses in an example a catalytic reactor 605 contains a 
packed bed of Pt-Al 2 0 3 catalyst (column 9, lines 1-17; FIG. 9). 

Instant claims 1, 2, 10, 1 1, 16, 17, 19, 23-27 and 32 structurally read on Bard. 

11. Claims 1, 2, 10, 18, 19, 21 and 23-27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Koga et al. (US 5,270,127). 

Regarding claims 1 and 10, Koga et al. (FIG. 2, 3, 5; generally, column 5, lines 21-66) 
disclose an apparatus comprising plural heat exchangers (cooling plates 32); a chamber block 
(reactor plate 31) being charged with a catalyst (shift catalyst 41); and a platform (comprising 
plate members 33, masking frames 34, 44); wherein heat exchanger 32 is aligned with chamber 
block 31 and comprises first and second opposite sides with micro-channel pathways (as defined 
by the opposite sides of wave shaped fin plate 47; column 5, lines 50-54), each heat exchanger 
32 having an inlet 45 and outlet 46 communicating with the pathways on each opposite side 
thereof; wherein chamber block 31 comprises an inlet 35, outlet 36, and longitudinal cavity 
(defined by entrance chamber 39, catalyst room 42, and exit chamber 40) extending from inlet 35 
to outlet 36; and wherein platform 33, 34, 44 defines a closed interior pathway operatively 
disposed to communicate with inlet 35 of cavity 39, 42, 40 in the chamber block 31. 
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Regarding claim 2, Koga et al. disclose platform 33, 34, 44 comprises a plate (i.e., plate 
members 33) spaced apart from inlet 35 of cavity 39, 42, 40 to form a fluid flow channel in 
communication with the cavity (see FIG. 2). 

Regarding claim 18, Koga et al. disclose the length of the cavity 39, 42, 40 corresponds 
to the length of the chamber block 31 (see FIG. 2). 

Regarding claim 19, Koga et al. disclose a plurality of cavities 39, 42, 40 arranged in 
rows and columns (i.e., for "n" chamber blocks/reactor plates 31, there would be "n" rows and 
one column; column 6, lines 8-11). 

Regarding claim 21, Koga et al. disclose a plurality of cavities in a staggered (i.e., 
interpreted as alternating) arrangement (column 6, lines 8-11). 

Regarding claims 23-25, no further structural limitations are recited since the "reaction 
temperature" and "pressure" are not considered elements of the apparatus, and therefore the 
apparatus of Koga et al. meets the claims. 

Regarding claims 26 and 27, Koga et al disclose the apparatus configured as a unit (FIG. 
1). However, no other structural limitations are recited since "capacity" is not considered an 
element of the apparatus, and the claim limitation of, "for use in a fuel cell" is a recitation of 
intended use, which holds no patentable weight over the cited prior art. In any event, Koga et al. 
further disclose the intended use of the apparatus for fuel cell operation (column 1, lines 5-10). 

Instant claims 1, 2, 10, 18, 19, 21 and 23-27 structurally read on Koga et al. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 12-14, 18, 20, 21, 28 and 29 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Bard (US 5,580,523). 

Regarding claims 12 and 13, although Bard is silent as to the dimensions of the catalyst 
particles, it would have been obvious for one of ordinary skill in the art at the time the invention 
was made to select an appropriate size for the particles in the apparatus of Bard, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art, In re Aller, 105 USPQ 233. 

Regarding claim 14, Bard discloses the example of a Pt/A^Os catalyst (Example 5). 

Regarding claim 18, Bard discloses, "... chamber 4 is formed by etching the preformed 
pattern into the substrate. . . to the extent necessary to form a chamber having the desired 
volume" (column 5, lines 28-31), and further discloses the relationship of various cavity lengths 
L to cavity volumes V in Table 1 . Although Bard is silent as to whether the length of the cavity 
may correspond to the length of the chamber block, it would have been an obvious design choice 
for one of ordinary skill in the art at the time the invention was made to select an appropriate 
length for the cavity in the apparatus of Bard, on the basis of the suitability for the intended use 
of achieving a desired volume, since it has been held that changes in size involve only ordinary 
skill in the art. In re Rose, 220 F.2d 459, 463, 105 USPQ 237, 240 (CCPA 1955). 

Regarding claim 20, Bard discloses "... a plurality of interchangeable reaction vessels, 
alike or different, in parallel or series," (column 3, lines 45-50), thus inherently forming a given 
row-column configuration depending on the desired number of reaction vessels selected. 
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Although Bard is silent as to whether the rows and columns equal, it would have been an obvious 
design choice for one of ordinary skill in the art at the time the invention was made to select such 
a configuration in the apparatus of Bard, on the basis of suitability for the intended use of 
generating a certain capacity, for example. Concrete Unlimited Inc. v. Cementcraft Inc. 227 
USPQ 784 (Fed. Cir. 1985); In re Kuhle 188 USPQ 7 (CCPA 1975). 

Regarding claim 2 1 , although Bard is silent as to whether the arrangement of cavities 4 
may be "staggered", it would have been an obvious design choice for one of ordinary skill in the 
art at the time the invention was made to select such a configuration for the apparatus of Bard, 
since the shifting location of parts was held to have been obvious. In re Japikse, 181 F.2d 1019, 
1023, 86 USPQ 70, 73 (CCPA 1950). 

Regarding claims 28 and 29, Bard discloses "... a plurality of interchangeable reaction 
vessels, alike or different, in parallel or series," (column 3, lines 45-50). Although Bard is silent 
as to a common exhaust exit, it would have been an obvious design choice for one of ordinary 
skill in the art at the time the invention was made to configure the apparatus of Bard as such, on 
the basis of suitability for the intended use, since the use of manifolds for combining plural 
effluent streams into a single stream is well known in the art of fluid distribution. 

13. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bard (US 
5,580,523) in view of O'Brien et al. (US 3,615,217). 

Bard discloses "catalytic" type reactor, but is silent as to the recited catalysts. In any 
event, it would have been obvious for one of ordinary skill in the art at the time the invention 
was made to select such catalysts for the apparatus of Bard, on the basis of suitability for the 
intended use as a low temperature shift reactor, since such shift catalysts is well known in the art, 
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as evidenced by O'Brien et al., who teach low-temperature shift catalysts comprising Cu, Zn and 
Al (i.e., copper oxide/zinc oxide/alumina; Abstract; Ex. IV). 

14. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bard (US 
5,580,523) in view of Chinchen (US 4,142,988). 

Bard discloses a "catalytic" type reactor, but is silent as to the recited catalysts. In any 
event, it would have been obvious for one of ordinary skill in the art at the time the invention 
was made to select such catalysts for the apparatus of Bard, on the basis of suitability for the 
intended use as a high temperature shift reactor, since such shift catalysts is well known in the 
art, as evidenced by Chinchen, who teaches high-temperature shift catalysts comprising the 
combination of a Group VIA metal, such as Cr or Mo, and a Group VIII metal, such as and Fe or 
Co (column 2, lines 35-59), as well as Al (i.e., in the support; column 3, lines 28-33). 

15. Claims 3, 4, 6, 7, 15-17 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koga et al. (US 5,270,127). 

Regarding claims 3 and 4, Koga et al. disclose a U-shaped configuration for the platform 
(i.e., reaction plate masking frame 34; FIG. 2), wherein opposite sides of element 34 comprise 
orifices formed in the extending legs of the U in a direction transverse to the extending legs, the 
orifices communicating with inlet 35 and outlet 36 of chamber block 31. However, Koga et al. is 
silent as to whether the platform element in operative correspondence with the inlet 45 and outlet 
46 of heat exchanger 32 may further comprise a U-shaped configuration (i.e., heat exchanger 
masking frame 44 has an L-shaped configuration; FIG. 2). In any event, it would have been an 
obvious design choice for one of ordinary skill in the art at the time the invention was made to 
select an appropriate configuration (such as a U-shape) for platform element 44 in the apparatus 
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of Koga et al., on the basis of suitability for the intended use and absent showing any unexpected 
results thereof, since changes in shape involves only ordinary skill in the art. In re Dailey 149 
USPQ 47, 50 (CCPA 1966); Glue Co. v Upton 97 US 3, 24 (USSC 1878). 

Regarding claim 6, Koga et al. disclose a polyhedron (i.e., a cube; see FIG. 1, 2) with an 
open side corresponding to the outlet 36 of the one or more than one cavity 39, 42, 40. 

Regarding claims 7 and 22, Koga et al. disclose an exhaust cover (exhaust manifold 54; 
FIG. 2) covering the open side of the polyhedron, wherein cover 54 comprises a continuous, 
single exit manifold interconnected with each of the cavity outlets 36. 

Regarding claim 15, Koga et al. disclose the exhaust cover 54 comprises an opening 
corresponding to an outlet 36 of the one or more than one cavity 39, 42, 40 (i.e., the concave side 
of element 54, facing outlet 36 of the "n" chamber blocks/reactor plates 31). 

Regarding claims 16 and 17, although Koga et al. is silent as to the dimensions of cavity 
39, 42, 40, it would have been an obvious design choice for one of ordinary skill in the art at the 
time the invention was made to select the recited dimensions for the cavity in the apparatus of 
Koga et al., on the basis of suitability for the intended use, since changes in size involve only 
ordinary skill in the art. In re Rose, 220 F.2d 459, 463, 105 USPQ 237, 240 (CCPA 1955). 

16. Claim 11-14, 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koga et al. (US 5,270,127), as applied to claims 1 and 10 above, and further in view of in view 
of O'Brien et al. (US 3,615,217). 

Regarding claims 1 1, 30 and 32, Koga et al. disclose the apparatus may be used as a low 
temperature shift reactor comprising a low temperature shift catalyst 42d (FIG. 3; column 6, 
lines 56-68). However, Koga et al. is silent as to whether catalyst 42d may comprise the recited 
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compounds. In any event, it would have been obvious for one of ordinary skill in the art to select 
one of the recited compounds for the catalyst in the apparatus of Koga et al. since such 
compounds are well known in the art as low temperature shift catalysts, as evidenced by 
O'Brien. The same comments with respect to O'Brien apply. Also, see Example IV, which 
teaches the catalyst in pellet form. 

Regarding claims 12-14, the collective teachings of Koga et al. and O'Brien et al. are 
silent as to whether the catalyst may comprise the recited dimensions. In any event, it would 
have been obvious for one of ordinary skill in the art at the time the invention was made to select 
an appropriate size for the catalyst in the modified apparatus of Koga et al., on the basis of 
suitability for the intended use, since changes in size involve only ordinary skill in the art. In re 
Rose, 220 F.2d 459, 463, 105 USPQ 237, 240 (CCPA 1955). 

17. Claim 1 1-14, 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koga et al. (US 5,270,127), as applied to claims 1 and 10 above, and further in view of in view 
of Chinchen (US 4,142,988). 

Regarding claims 11,31 and 32, Koga et al. disclose the apparatus may be used as a high 
temperature shift reactor comprising a high temperature shift catalyst 42u (FIG. 3; column 6, 
lines 56-68). However, Koga et al. is silent as to whether catalyst 42u may comprise the recited 
compounds. In any event, it would have been obvious for one of ordinary skill in the art to select 
one of the recited compounds for the catalyst in the apparatus of Koga et al. since such 
compounds are well known in the art as high temperature shift catalysts, as evidenced by 
Chinchen. The same comments with respect to Chinchen apply. Also, see column 3, lines 50-68, 
which teaches the catalyst in small particle or powder form. 
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Regarding claims 12-14, the collective teachings of Koga et al. and Chinchen are silent as 
to whether the catalyst may comprise the recited dimensions. In any event, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made to select an 
appropriate size for the catalyst in the modified apparatus of Koga et al., on the basis of 
suitability for the intended use, since changes in size involve only ordinary skill in the art. In re 
Rose, 220 R2d459, 463, 105 USPQ 237, 240 (CCPA 1955). 



18. Claims 5, 8 and 9 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 1 12, second paragraph, set forth in this Office action and to include all of the limitations 
of the base claim and any intervening claims. 



19. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Watkins et al., Sanger et al., Collins et al. and Corrigan were cited as relevant 
documents in the International Search Report of related application PCT/US02/19386. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is 703-305-4951. 
The examiner can normally be reached on 8:30 am - 5:30 pm M-F, every other Friday off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on 703-308-6824. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-93 10 for regular 
communications and 703-872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661. 



Allowable Subject Matter 



Conclusion 



* * * 



Jennifer A. Leung 





HIENTRAN 
PRIMARY EXAMINER 



